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Abstract

The lag between the fielding of systems and the development of
conflict-winning employment tactics and doctrine is a historical fact we
dare not neglect. Yet, DOD acquisition strategy appears to be on the path to
do just that. Foregoing the expense of producing weapon systems— an
understandable expedient in the budget crunch— has been widely criticized
because of its effects on the defense industrial base. Former Secretary of
Defense Les Aspin’s new approach, called “rollover plus,” recognizes the
need for operational testing. What's been missing from the debate about
these alternatives is how any approach that severely limits the numbers of
end items fielded also adversely impacts our ability to develop
conflict-winning employment doctrine.

The famous B-17 Flying Fortress illustrates where too few prototypes,
and shorter than expected strategic warning, led to refining doctrine in
combat. Although the B-17 prototype flew in 1935, there were never enough
B-17 prototypes to “train like you’ll fight” simply because the B-17 wasn’t
fielded in quantity until war broke out. The 13 B-17 prototypes were not
used to develop, let alone practice, the “box” formations that were crucial
to the notion of “self-defending” bomber formations. The B-17
history— strategic warning, production based upon tested prototypes, and
employment in combat— is much like what policymakers envision for future
weapon system production.

It also takes considerable time to get to a combat-lethal state. A modern
illustration is the time lag between production article first flight and initial
operational capability (IOC, a minimum combat capability) for current
USAF fighters: for the F-15A, F-15E, F-117A, and F-16A the lag was 25, 33, 28,
and 27 months, respectively. | submit it takes 18-30 months beyond 10C
before operators are truly ready to fight. Will we have the luxury of time in
the future? To develop an employment doctrine in peace that requires the
minimum of combat adjustments, we shall need the creation of a
“community,” so that, to paraphrase historian Michael Howard, we can get
a conflict-winning doctrine right quickly when the need arises.

I submit there are two ways we can use limited numbers of prototype
systems to ensure we learn relevant tactical lessons before we have to fight:
(1) capitalizing on interactive computing technologies to better develop
requirements and tactics throughout the system life cycle and (2) changing
our concept of prototypes from the buying of one or two “experimental”
items to procuring entire “prototypical” units.

In The Killing Ground, Tim Travers observed that revolutionary
doctrines develop as a function of the numbers of operators exposed to a
new system over time. Substantial numbers of a system must be fielded to
foster the dynamic operator-developer-tester interaction that's needed for
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sound doctrine. Prototypical units and the use of interactive simulation for
employment doctrine are two ways to increase the odds we will recognize
the ultimate potential of future systems and develop lethal,
conflict-winning doctrine and tactics.
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Introduction

It is the task of military science in an age of peace to prevent doctrine from being too badly
wrong. . . . What does matter is the ability to get it right quickly when the moment arrives.

—Sir Michael Howard
Journal of the Royal United Services Institute for Defence Studies

Those who are ready first not only will win quickly, but will win with the fewest sacrifices
and the minimum expenditure.

—Giulio Douhet
The Command of the Air

The lag between the fielding of systems and the development of conflict-winning
employment doctrine is a historical fact we dare not neglect. Nonetheless, too many
people within the Department of Defense (DOD) and Congress seem to believe
systems are ready to go to war when they are first delivered to our fighting forces.
This paper addresses the crucial role numbers of weapon systems and time play in
developing conflict-winning employment doctrine during peacetime. Additionally,
this paper will strive to demonstrate that years are required to develop mature
employment doctrine.

Why is this important? Driving the problem of employment doctrine development
to the fore is a DOD acquisition policy, signed by former Under Secretary of Defense
for Acquisition Donald J. Yockey on 20 May 1992 (hereafter referred to as “the
Yockey policy”). This acquisition policy seeks to cope with shrinking budgets and
threats by avoiding the expense of producing weapons. Instead, it plans to build and
shelve successive generations of prototypes until strategic warning hints at a need to
start production.! One critic has called it “fly but not buy,” iterating the familiar
“fly-before-buy” theme.2 In essence, the policy expects to predict when the next war
will occur, and to be able to produce new weapons in time.

Critics of the Yockey policy have focused almost exclusively upon the debilitating
effects on the defense industrial base. For example, Martin-Marietta’s CEO, Norm
Augustine, noted, “If we think it's difficult to build a new military in wartime, wait
until we have to build an industry.” Former Secretary of Defense Les Aspin has an
approach he calls “rollover plus,” that calls for lengthened periods of operational
testing.* The problem with this concept is that testing does not aim to develop
employment specifics either tactically or operationally. Thus, the Yockey policy and
“rollover plus” both neglect a key issue. Missing from the debate is the fact that any
approach that severely curtails the numbers of fielded systems will also destroy the
process the Air Force uses to develop lethal and combat-winning employment
doctrine.

This paper consists of six chapters which follow an introductory overview: “Stage
Setting,” describing how employment doctrine develops, documenting “doctrinal lag,”
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critiquing the Yockey policy’'s assumptions, and offering two solutions before finally
concluding.

Chapter 1 lays the foundation for the rest of the paper—the background,
methodology, and definitions.

Chapter 2 begins by illustrating how important employment doctrine is. In the
following segment, we’ll examine how employment doctrine develops today and how
the Yockey policy undercuts the key component—operational units. Next, | address
how significant numbers of fielded systems have historically been available to
achieve a robust employment doctrine. In this chapter | also introduce the notion of
“combat-lethal” doctrine.

Chapter 3 presents a rare Air Force precedent to this situation—that of the
development and production of the Boeing YB-17 Flying Fortress bomber. From
here, 1 will show how doctrinal lag is still with us today, updating the B-17
experience with our modern USAF fighter experience.

Chapter 4 focuses on judging the soundness of the Yockey policy assumptions.
This will involve my making a case about the “fallacy of strategic warning” and to
describe war as an inherently unpredictable, “nonlinear” phenomenon. In the latter
half of this section | will present some additional examples where, despite our best
efforts, we were unable to completely predict events or prepare for a conflict. All of
these examples will then provide the context for two new ways to develop
employment doctrine.

Chapter 5 is a salient chapter. | propose two synergistic ways to cope with defense
budget realities and priorities, while ensuring we use limited numbers of systems to
learn relevant employment lessons before we have to fight. To deal with Howard'’s
dilemma of doctrine “always being wrong,” these solutions aim to ensure
employment doctrine is “not too badly wrong” by providing the conditions where a
robust employment doctrine can evolve.>

The first solution is to better use interactive simulation by pushing the
development of employment doctrine earlier into the process used to build the
systems and throughout the system life cycle thereafter.

The second approach to solving this problem is to change our concept of prototypes
from the buying of one or two items, to procuring entire “prototypical” units. This
approach would generate the stresses only operations can create and could also use
relatively low-cost, interactive simulators to help refine employment doctrine.

Chapter 6 will attempt to “wrap up” the whole argument concisely and cogently.

Let me briefly clarify what this paper is not. This paper is not about trying to
perfectly predict what will happen in war during peacetime—it is about maximizing
peacetime learning within the context of reduced budget authority. It is not claiming
potential foes will be able to challenge US military supremacy in the short-term—it
is about ways to reduce the complacency that follows a victory like Desert Storm and
that invariably places military aviators at risk in the future. It is not about replacing
flight time with simulator time—it is about complementing flight time with low-cost
networking technologies.

Before moving on, it may be helpful to know why | became interested in this topic
and how | researched the issue.
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Chapter 1

Setting the Stage . ..

My interest in this topic has literally been accumulating over ten years.
Several personal experiences were crucial to stimulating it and may assist
your understanding of the rest of this paper. These motivating encounters
were two fighter “war stories” and two history books.

Background

The first fighter story of note was related to me in the early 1980s. |
observed to a former Aggressor F-5 pilot that flying against the F-15 must
have been a humbling experience. His retort was, “It was, but for the Eagle
drivers.” | was surprised, as the Aggressor explained how the then-new F-15
was often poorly employed, inappropriately relying on its superior thrust for
vertical plane maneuvers. These tactics tended to present the F-5 with
excellent infrared (IR) missile engagements—hot afterburners climbing into a
cold sky. I was astounded, to say the least—the state-of-the-art fighter was
being handily defeated in exercises by the low-tech F-5.

Some five years later | had a similarly unsettling conversation with an F-15
pilot. This time the topic was the abilities of the Navy/Marine Corps F/A-18.
Interestingly, the Eagle pilot observed that the kill ratios heavily favored the
older F-15 because “the Navy and Marines haven't figured out how to fly the
F/A-18 yet.” | asked myself: Was this just an Air Force fighter pilot ego at
work—putting down naval aviators—or was it actually an example of an aircraft
with mature employment doctrine defeating a new, high-tech system?

During 1992 we read two books in the School of Advanced Airpower Studies
(SAAS) that further placed pieces in this mosaic. Both Tim Traver's The
Killing Ground and Robert Doughty’s The Seeds of Disaster examined how
militaries missed the potential of new technologies prior to a brutal realiza-
tion on the battlefield. The lack of appreciation for the impact of the machine
gun prior to World War I, and the tank prior to WWII, detailed how the few
favoring revolutionary employment concepts were usually silenced by the
many who favored fitting the system into established doctrines. Retired Air
Force Reserve Maj Gen |I. B. Holley, Jr., cogently comments that this
phenomenon “. . . doubtless arises from the fact that improvement in weapons
is due to one or two men, while changes in tactics have to overcome the
inertia of an entire conservative class.”® | perceived a pattern of missed
opportunity developing.



The last piece fell into place with the demise of the Soviet Union. The Bush
administration’s “build-to-shelve” prototyping acquisition policy seemed to
be ignoring the time needed to make a weapon system reach some
degree of combat-ready status, let alone to fulfill its potential. The
assumptions for strategic warning appeared to me to be hopelessly optimistic.
This shortsightedness is spurred, | believe, primarily by a desire to balance
budgets. In other words, short-term budget-efficiency is gained at the expense
of future combat effectiveness.

From these events | began formulating an approach for questioning the
ways sound employment doctrine is and could be developed. The next section
will outline how I approached this problem.

Methodology

The first step in approaching this problem was to understand what doctrine
is, how it develops, and how much time it takes to develop. To do this I read
books, articles, and USAF regulations. However, the linchpin of my research
involved 25 interviews with a variety of fighter aircraft aviators from the test,
tactics development, and operational communities. |1 sought out the full-range
of experience levels, ranks, and requisite backgrounds—A-10, F-111, F-15,
F-16, and F-117. | also had the pleasure of interviewing a test group
commander and two retired general officers.

My research was greatly aided by a trip to Nellis Air Force Base (AFB),
Nevada, the home of the USAF's tactics development and evaluation (TD&E)
community, the 57th Test Group. There | conducted many of the interviews
mentioned above and reviewed mission statements and TD&E process
briefings. I also met with several USAF Weapons School instructors.

Next, | ventured to the 33d Fighter Wing based at Eglin AFB, Florida, to visit
with operational units (the 58th Fighter Squadron), with the Air Warfare
Center (AWC), and with the Aeronautical Systems Center's (ASC) long-range
planning (XR) division. The visit to the 33d provided an opportunity to meet a
wide variety of operators, including some with combat time. The AWC visit
provided an electronic combat complement to the airframe perspectives of the
Nellis trip. The ASC/XR visit provided focus on emerging Air Force simulation
efforts. A broad look at the operator interviews is at figure 1.

BY AIRCRAFT BY HOURS BY LOCATION
14 F-15C/E 0-1000: 10 NELLIS: 10
7 F-16 1-2000: 13 EGLIN: 11
lea F-111 2000+ 2 AU: 4
A-10
F-4G
F-117

Figure 1. Operator Interview Demographics
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I must point out that the goal of the interviews was less to “prove” and more
to educate myself about employment doctrine while gaining insight into prob-
lems, concerns, and procedures.

It was also important to see if there was a historical precedent. The early
history of the Boeing B-17 seemed to fit the mold, so | read the Albert
Simpson Historical Research Agency’s entire file on the only pre-1939 B-17
unit, the 2d Bombardment Group, located at Langley Field, Virginia. This file
included official documents of the group and unit histories. Additionally, 1
read books about the B-17 and oral histories and/or biographies of several of
the important personalities including Hugh Knerr, Bob Olds, and Haywood
Hansell.

I looked to establish modern parallels by engaging Air Combat Command
and Air Force Materiel Command historians, source documents, congressional
reports, and major command staffs. I contacted the US Navy and US Army
facilities engaged in similar pursuits. |1 discovered high-tech, little-known
simulation efforts at Kirtland AFB, New Mexico; Williams AFB, Arizona; and
at the Naval Warfare Center at China Lake, California. The highlight of this
search effort was a trip to the Army’s Aviation Test Bed at Fort Rucker,
Alabama.

Before moving on, I'd like to clarify why | chose to deal with current
fighters. First, dealing with an entire category of aircraft helps defuse any
critique that I chose examples to fit my preconceived notions. Second, they are
the most numerous and, as a class, most modern of Air Force aircraft.

With that background and before plunging into history and solutions, it is
crucial to have a mutual understanding about the definitions of doctrine.

Military Doctrine: Definitions and Types

At the heart of warfare lies doctrine. It represents the central beliefs for waging war.

—General Curtis LeMay
Basic Aerospace Doctrine of the United States Air Force

To begin, it is important we understand what doctrine is, the types of
doctrine, and why doctrine is important to militaries.

There are many interpretations, both organizational and individual, of
what doctrine is. | propose to use the following definition: “Doctrine is simply
what we believe and teach others about the best way to conduct military
affairs.”?2 With that definition as our reference point, we can investigate the
different types of doctrine.

In Making Strategy: An Introduction to National Security Processes and
Problems, Dennis Drew and Donald Snow divide doctrine into three types:
fundamental, environmental, and organizational. Fundamental doctrine is
broadly scoped, and “. . . almost timeless.”3 It is conceptually abstract and the
least tied to particular systems. Environmental doctrine, while narrower than
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fundamental doctrine, still involves broad notions pertaining to the land, sea,
or air.4 Lastly, Drew and Snow define organizational doctrine to be “. . . basic
beliefs about the operation of a particular organization,” in this case, the
United States Air Force.> It brings “. . . the abstractions of fundamental and
environmental doctrine into sharper focus . . .” and is “very narrow in scope.”®
The types of doctrine are summarized in figure 2.

TYPE CHARACTERISTICS EXAMPLE
FUNDAMENTAL BROAD, ABSTRACT, TIMELESS PRINCIPLES OF WAR
ENVIRONMENTAL TIED TO TECHNOLOGY AIR/LAND/SEAPOWER
ORGANIZATIONAL SPECIFIC ORGANIZATION OR GROUP USAF DOCTRINE

Figure 2. Types of Doctrine

With the definitions established, let's concentrate on organizational doctrine.

Organizational doctrine is defined in Air Force Regulation (AFR) 1-2,
Assignment of Responsibilities for Development of Aerospace Doctrine, as
having three varieties: basic, operational, and tactical.” Much like the
hierarchy of doctrinal types in the previous paragraph, one encounters more
detail moving from basic “towards” tactical doctrine. Basic and operational
doctrine tend to be vague so they apply regardless of current and future
systems. Basic doctrine is beyond the scope of this paper. Like basic doctrine,
operational doctrine does not change very quickly either. To illustrate, Air
Force Manual (AFM) 2-1, Aerospace Operational Doctrine: Tactical Air
Operations, dated 2 May 1969 is still current. However, because operational
doctrine is the link between strategy and tactics, the distinction between it
and tactical doctrine can sometimes blur.8 Operational doctrine’s
fundamental focus is on the large-scale employment of forces in a theater or
major campaign. Perhaps even more so than operational doctrine, tactical
doctrine is at the crux of this issue.

Tactical doctrine is defined by AFR 1-2 as “establishing the detailed tactics,
techniques and procedures (TTP) that guide the use of specific weapons
systems to accomplish specific objectives.” “Tactical doctrine presents
guidance for how specific aerospace forces should be employed in
engagements and battles.”® Timothy Lupfer captures the link—the need for
systems in the hands of operators that will produce the facts that become
TTPs—in discussing the importance of inductive reasoning to German tactical
doctrine during World War 1.10 Webster defines inductive reasoning as *“. . .
drawing a general rule or conclusion from particular facts.”1 A robust tactical
doctrine—the narrowest and most detailed type of doctrine—cannot evolve if
we do not have hands-on experience with the performance of actual weapon
systems. An interim USAF doctrine summary is at figure 3.

Let me simplify the problem of trying to remember which type doctrine is
what by proposing a moniker of “employment doctrine.” This notion combines
the detail of tactical doctrine with operational doctrine’s use of large numbers
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Basic Doctrine = fundamental principles, broad guidance about airpower, least detailed
Operational Doctrine = large numbers in campaigns, major ops, links tactics with strategy
Tactical Doctrine = detailed tactics, techniques and procedures employing specific weapons

Source: AFR 1-2, Assignment of Responsibilities for Development of Aerospace Doctrine, 10 September
1990, 3-4.

Figure 3. Types of USAF Organizational Doctrine

of a system interacting with other systems in a theater or campaign. When
the term employment doctrine is used in this paper it will therefore refer to
the combination of tactical doctrine with that part of operational doctrine that
involves both larger numbers of that system and how these numbers interact
with other systems in the theater/campaign.

For example, how to defeat an individual MiG-29 with an individual F-15C
would involve tactical doctrine. Operational doctrine would influence how to
best take advantage of these individual F-15C tactical advantages when the
1st Fighter Wing's F-15Cs (i.e., 72 F-15s) were employed alongside Navy
F-14Ds against Iranian MiG-29s in a “multiple-on-many” scenario in the
Persian Gulf. The combination of individual, multiple-ship, and multiple systems
doctrine is what this paper refers to as employment doctrine (see fig. 4).

Tactics, Techniques, Procedures
(what's known as tactical doctrine)

Employment Doctrine = +

Multiple Systems and Types in Theater
(what's known as operational doctrine)

Figure 4. Employment Doctrine Defined
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Chapter 2

Developing Robust Employment Doctrine

Like a blueprint, if the doctrine is flawed the result can be the collapse of the entire

edifice.
—~Col Harry G. Summers, US Army, Retired
Why Employment Doctrine Matters
Doctrine is important to militaries because it is crucial “. . . guidance for

conduct of battle approved by the highest military authority.” In the
“winner-take-all” game of combat, a marginal advantage due to such guidance
may mean the difference between a mission accomplished or not. Maj Gen I. B.
Holley, Jr., captured the essence by observing that employment doctrine is
what enables armed forces to capitalize upon available technology, “Napoleon
had no better weapons than his adversaries, he merely took better advantage of
them.”2 Employment doctrine matters for three reasons: (1) the better the
doctrine in peace the lower the cost in war; (2) trust in the system is crucial to
success; and (3) history bears these points out.

In the past decade, Americans have had the luxury of abundant resources
for developing doctrine during peacetime. Why a luxury? Because dollars
invested during peacetime can have a disproportionately positive effect in
combat. Training programs like the Navy’'s Top Gun and the Air Force’'s Red
Flag have shown we can reduce combat losses via peacetime training. In other
words, combat is the place you least prefer to be developing and/or refining
tactics. Air Force General Laurence S. Kuter wrote, “lI do not relish watching
doctrine developed the hard way in battle and paid for in casualties. . . .”3 This
is not solely an American preference, former Soviet Colonels Yuri Kislyakov
and V. Babich understate, “Our pilots ended up having to restruc- ture their
combat formations in the course of combat (WWII) . . . which was felt to be
least desirable.” Yet, as chapter three’s YB-17 experience will show, without
enough “end items,” it is extremely difficult to develop a lethal doc- trine in
peacetime. I submit that this is exactly the position the Yockey policy may force us
into. Trust is another reason why employment doctrine is important.

In many respects, the import of employment doctrine can be simplified to
one word—trust. The operator must have enough experience and training to
know that a new weapon will work reliably, fits into his scheme of operations,
and provides him or her with some type(s) of advantage(s). There are
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examples of how prototype “wonder weapons” were refused during Desert
Storm precisely because operators preferred to carry another canteen over a
weapon they had not trained with extensively.> Sound far-fetched? Air Force
F-15 units in Desert Storm turned down the opportunity to carry operational
AIM-120 advanced medium range air-to-air missiles (AMRAAM) for the same
reason—Ilittle or no prewar training at the unit, thus, no use.t Since they didn’t
know when the shooting would start, they chose not to take a chance with a
new, unproven weapon—this despite at least three years of prior operational
testing and tactics development.” A policy that assumes a weapon can be
taken off a shelf, in time to be delivered and then quickly employed, does not
seem to have much historical support.

Academic analysis aside, there are many practical instances, beyond that of
the tank and machine gun, where the equipment-employment doctrine
relationship was important. Two World War Il examples include US
anti-submarine warfare (ASW) and close air support (CAS) efforts. Despite
circumstances where the Navy, in the case of ASW, and the Army Air Forces
(AAF), in the case of CAS, recognized the need to perform these respective
missions, neither service seriously practiced them. As a result, neither was
very ready to perform them during the early stages of conflict.

The Navy, despite the World War | experience in sub warfare, did not have
suitable depth bombs for its ASW aircraft, with this condition persisting until
1943.8

The AAF, despite having a part of its force dedicated as “attack aviation,”
was not ready for the Kasserine Pass debacle of early 1943. William Jacobs
notes, “. . . when the Air Corps entered the war in 1941 [these] aircraft were . . .
clearly not intended for the sort of precision work required . . . .9 Attack
aviation had not realistically exercised until too late, and in their rush to get
ready they found they were not as capable as they needed to be. I submit
people died on the ground and in the air, perhaps unnecessarily, as a result.
The matchup between equipment and employment doctrine has been an
enduring indicator of how well we will fight, especially during the initial
stages of conflict. These examples also point to a related question: What is the
current system for developing employment doctrine?

How Employment Doctrine Develops

Doctrine too often lags far behind our technological advances.

—Maj Gen I. B. Holley, Jr., USAFR, Retired

Employment doctrine develops in a dynamic “trinity” of test, tactics
development, and operational communities. AFR 1-2 purposefully spreads the
responsibility amongst many organizations to be sure no single perspective
dominates. Despite several reorganizations, there is still some complementary
overlap between the test community and tactics development and evaluation
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(TD&E) community. Let's briefly examine their duties. The developmental
test community is what we think of when the term test pilot is used. Located
primarily at Edwards AFB, California, this group generally has little to do
with employment doctrine development. However, their brethren in the
combined test forces (CTF) at Edwards include initial operational test and
evaluation (IOT&E) pilots who work for the Air Force Operational Test and
Evaluation Center (AFOTEC). Employment doctrine for a system begins its
gestation with these pilots.

Development, test, and evaluation (DT&E) and IOT&E tests generally have
a narrow focus—they work to ensure contract performance requirements are
met. The DT&E test pilots are focused on the meeting of contractually
specified performance requirements. The I0OT&E pilots assess whether the
specified requirements truly have operational utility.10 Neither group is
officially chartered to develop tactics.!l Tests look to quantify what is
measurable for individual systems—time to accelerate, radar detection
ranges, sustained turn rates, and the like. (In contrast, tactics development is
an interactive process involving threats and pilot skill levels and can go
beyond what a contract specifies.) Nonetheless, the process of performing
“operational” tests involves assessing how well a system meets specified
contract requirements, which often include tactically and operationally driven
employment requirements. An effect of the varieties of developmental and
operational testing is the formation of an unofficial “body of knowledge”
regarding how a system might best be employed. This knowledge begins to
filter to official tactics developers when follow-on test and evaluation
(FOT&E) and TD&E representatives witness both developmental and
operational tests.12

The FOT&E/TD&E community in the using command picks up where the
others leave off, usually when a system is fielded. TD&E looks beyond
performance requirements and seeks to maximize the operational utility of a
system by refining a “menu” of tactical entrees. For example, depending on
differing weapons loads, threats, aviator experience levels, and targets, the
Multi-Command Manual (MCM) 3-1 “menu” might suggest one-half dozen
techniques or more to accomplish a specific mission. The MCM 3-1 is,
according to AFR 1-2, the place where “tactical doctrine is published.”13 (It
developed from the Vietnam experience, where various squadron-level
weapons officers had compiled a book of lessons learned called the “Bag of
Tricks.” Afterwards, the idea was codified into the MCM 3-1.) According to
Tactical Air Command Regulation 23-46 (still current), the USAF Fighter
Weapons Center at Nellis AFB, Nevada, “ . . . is assigned the tactical fighter
mission area for TD&E.”14 The Air Warfare Center at Eglin AFB, Florida, is
assigned remaining areas such as electronic combat, armament systems,
reconnaissance, and C31.15> Although TD&E procedures also quantify results,
they are not constrained by a specification. To illustrate, if a contract requires
an aircraft to carry, say, six radar missiles, the 422d Test and Evaluation
Squadron (TES) at Nellis might yet hang eight radar missiles and two
infrared (IR) missiles to evaluate the benefits. Additionally, the 422d TES is
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constrained by a budget and time. A TD&E case was related to me as, “we
wanted to run 24 tests to validate the results but we only had funding for six.
So we ran the six most representative.”l6 The TD&E units are normally
producing tactics based upon suggestions called tactics improvement
proposals, known as TIPs. The large majority of TIPs are submitted in
response to, or directly by, operational units. Operators also comprise a prime
part of the tactics and employment doctrine trinity.

Operators comprise the large bulk of the test/tactics-developer/operator
“community.” For example, of 200 F-15Es fielded, only 5-10 are dedicated to
TD&E at any one time.1” This is because the 195 operational crews are able
to provide the impetus and feedback for the testers and tactics developers.
Operators begin assessing and modifying the tactical menu for their specific
environment almost immediately. Through formalized and long-accepted
processes, they drive and fund the TD&E community to refine existing tactics
and create new ones. Because the large bulk of personnel are in operational
units (relative to test or TD&E), this is where the majority of tactical
employment innovation occurs. Historically, about 80 percent of the TIPs
submitted each year have been submitted by operators.'® Figure 5
summarizes the employment doctrine trinity.

Doctrine Development
Community Effect on Employment Doctrine Strengths/Weaknesses
Testers Test to spec, establish capability baseline Pros: Technical experts
& initially gauge potential of system Cons: Employment NOT their focus
Operators Develop initial approaches for dealing Pros: Threat Motivated, large
with threat, geography, or climate. number of people and aircraft
Document further needs. Cons: Demands thwart focus,
Inexperience
Tactics Developers  Refine, suggest, and create a menu Pros: Experience, Focus
of employment options to be tailored Cons: Funds limit sorties, small
by operator specifics such as threat, “community,” “Nellis War”
war plan, geography. . . syndrome

Figure 5. The Dynamic Trinity of Employment Doctrine

Historically, we have had substantial numbers of weapon systems available
to refine employment tactics, techniques, and procedures. For example, the
F-15 had 92 operational airplanes delivered in the first two years (1973 and
1974), while the F-16 had 250 (1978 and 1979).1° The numbers of delivered
systems—manned at crew ratios of approximately 1.25:1—provided literally
hundreds of aviators thinking about the best way to employ the new
capabilities of these fighters. (If you're thinking why not develop the doctrine
as we build up for the next big war, then wait until the YB-17 example is
shown in the next chapter.) This is a prime reason why this “numbers and
doctrine” problem hasn’t surfaced earlier—we have always had a relatively
large community of people thinking creatively about the best ways to employ
a system.
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In addition, and somewhat surprisingly to me, I found no one part of the
“trinity” can, wants to, or is suited to develop operational or tactical doctrine
by itself.20 | was especially surprised when the organizations at Nellis with
superior reputations for experience and ability—the 422d TES and the USAF
Weapons School—were adamant that they could not do better than a “fair”
job without operators.21

By severely limiting the numbers of end items fielded the Yockey acquisi-
tion policy effectively eliminates operational units. Thus, a key component of
the doctrine development “trinity” is artificially, or unwittingly, sacrificed. Of
the 25 aviators | interviewed, only four (16 percent) felt the current test and
tactics development communities would have a high or extremely high chance
of developing a robust employment doctrine without operational units.22 No
policy, in print or publicly contemplated, explicitly recognizes this interactive
and mutually supportive relationship. As mentioned earlier, interviews with
operators, testers, and tactics developers were surprisingly uniform in
standing against any concept that effectively eliminates the operator
component from a major role in developing employment doctrine.23 Twenty of
the 25 aviators saw either the operational units alone (11), or in concert with
the TD&E community (9), as being the prime drivers behind employment
doctrine.?4 The loss of operational units is seen by these professionals as
being extremely detrimental to our ability to develop sound tactics and
doctrine. For example, to quote one of Air Combat Command’'s tactics
developers, “. . . we rely on the operational world to provide us requirements,
to point us in the right direction, and to give us feedback on the suitability of
tactics we do develop. Without operators there is no process and anything we
develop will be tainted.”2>

On top of all this, Holley postulates there are generally only four prime
ways to develop doctrine: combat, full-scale maneuvers, unit exercises, and
command-post war games.26 Without sufficient numbers of fielded systems, at
least of a unit size, how is it possible to accomplish the first three?

Before moving further, we must understand the important distinction
between what is officially “blessed” as combat-capable for a new system, and
when that system really becomes lethal.

Combat-Capable versus Combat-Lethal Doctrine

No one wants to fight with equipment that isn't perfected or is unsafe. Yet,
doctrine is somehow assumed by the Yockey policy to be transferable to a new
system based on the systems preceding it. This is an acute problem for
systems just being fielded. Let me provide some examples where initial
combat- capable doctrine was eventually succeeded by a combat-lethal
doctrine.

A joint example involves the way the US Navy integrated stealthy, nuclear
attack submarines (SSN) into the fleet back in the early sixties. Until this
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time, older diesel attack subs attacked in multiship “wolf packs.” Capt James
Patton, USN, Retired, relates how the Navy originally “. . . viewed the SSN as
a somewhat faster conventional attack sub, whose greatly increased costs
made its justification questionable.”?” Patton goes on to say how the Navy
was, except for the small cadre of Admiral Rickover disciples, “. . . slow to
notice a new function made possible by a radical development.” Through the
course of several years and exercises, the SSN radically changed the
employment doctrine governing the way the attack submarine would fight,
enabling SSNs to function as a “lone wolf,” and with higher probability of
success than the packs they replaced. Certainly the SSN would have been
combat-capable had it only performed older attack sub tactics; but it became a
potentially war-winning asset when its lethality was recognized and demon-
strated to an ever-larger audience.

The Desert Storm experience with space intelligence systems also supports
this notion. Because systems were not deemed vital enough in peacetime,
items like Constant Source terminals were not procured or fielded in any
significant numbers.28 As a result, the terminals were initially ignored or
poorly utilized. Few operators knew what the system could do and fewer had
any training.2® Nonetheless, CENTCOM certainly had a doctrine they could
have gone to combat with without these assets. However, with war looming,
and with five-plus months to train, the operators were able to capitalize on
the Constant Source information, moving CENTCOM to the lethal doctrine
that was displayed to Iraq. Although Constant Source is not a fighter aircraft,
it illustrates the link between numbers and exercising the capability over
time to develop a robust employment doctrine.

The F-15E provides one last illustration of the import of tactical and
operational doctrine. When the F-15E deployed to the Persian Gulf, follow-on
test and evaluation had not begun, let alone tactics development and
evaluation, and it was cleared to drop one kind of bomb—Mk 82, low-drag,
500 pounders.3% Without the five months to train in Saudi Arabia and develop
an employment doctrine, 1 submit several more probably would have been
lost, and the F-15E certainly wouldn’'t have been as effective as it was.
Moreover, had the Yockey policy been in effect, the F-15E might never have
gotten “off the shelf” in time for Operation Desert Storm.

These examples highlight the importance of employment doctrine, the
significance of numbers, and the time it takes to develop a robust,
war/conflict-winning doctrine. Retired Air Force Major General Mclnerney,
creator of the medium-altitude “Big Mac Attack,” highlights additional
warnings, “. . . the acceptability of new ideas and approaches is inversely
proportional to the amount of investment in the old idea or approach. It takes
an accumulation of evidence to shift paradigms . . .”31 The Yockey and Aspin
policies are built upon the paradigm of programs like the F-22 advanced
tactical fighter (ATF), where only two prototypes were built. As | have
demonstrated, lethal, potentially war-winning doctrines are a function of
numbers and time to overcome old ideas. It's hard to fathom how decision
makers in Washington, D.C., can reasonably expect that extended testing of a
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few prototypes could achieve the same results as hundreds of aircraft and
hundreds of people.

We now have a grasp of how new and evolving acquisition policies threaten
to reduce our ability to develop employment doctrine. We can profit by
searching for historical precedents.
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Chapter 3

Documenting Doctrinal Lag

Altering tactical procedures in the middle of such a desperate struggle was a very
serious undertaking.

—Wilhelm Balck

We must strive to develop an employment doctrine in peace that requires
the minimum of combat adjustments in war, lest human and materiel costs
become unnecessarily high. To requote historian Sir Michael Howard, “. . . it
is the task of military science in an age of peace to prevent doctrine from
being too badly wrong.” What does matter, Howard continues, “. . . is [our]
capability to get it right quickly when the moment arrives.”? While we may
very well overcome a future foe due to superior technology, mass, or both, the
political imperative for few casualties is not likely to tolerate losses like those
the Eighth Air Force endured in World War Il (WWII). Had the B-17 been
purchased in larger numbers before the US got involved in the war, fewer
casualties and greater effectiveness would likely have resulted.

The YB-17 and Refining Doctrine under Fire

The B-17 was developed under circumstances remarkably similar to the
new acquisition policy—a small number of well-tested prototypes, strategic
warning of a threat, and mass production of the system in time for war. The
“Y” in the YB-17 designation “indicated that the planes were undergoing
service testing before, if ever, they were to be purchased in larger orders.”
Although the Army Air Forces (AAF) hoped never to have to “shelve” the
technology from the YB-17 prototype, the Flying Fortress experience is very
instructive. The AAF'sWWII daylight, unescorted, precision bombing
campaign with B-17’s illustrates the point that knowing how to fight, how to
employ a particular system tactically and operationally, is vitally important.

Although the YB-17 prototype first flew in 1935, there were never enough
B-17 prototypes to “train like you'll fight,” simply because the B-17 wasn't
fielded in quantity until war broke out. Due to budget and political
constraints, only 13 were bought between 1935 and 1938.4 As one example of
not training like they eventually fought, there is virtually no archival
evidence to suggest the 13 B-17 prototypes were used to practice, let alone to
refine, the box formation that would be so crucial throughout the war.>
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Before | continue, let me be clear—I am not claiming that better bomber
formations would have been decisive by themselves. Of interest to the reader
is the effect of fielding very limited numbers of a system in peacetime. The
bomber formation example is salient because these “self-defending”
formations were key to bomber advocates pre-WWI1I argument that there was
no need for fighter escorts. The limited numbers of YB-17s fielded prior to
WWII helped create problems inhibiting the development of sound
formations, an exceedingly important portion of the unescorted bomber
employment doctrine, foreshadowing some of the Yockey policy’s problems. To
move on, | first dissect some of the history of these formations and 